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ABSTRACT 



To discover in explicit, definable terms just what 
characteristics distinguish the writing of older writers from that of 
younger ones would give teachers a better chance of teaching young 
children more successfully — of helping them mature. A passage was 
presented to hundreds of students in grades 4, 6, 8, 10, and 12- 
Fifty papers were chosen from each grade; these papers were equally 
representative of students with low, middle, and high scores on 
standardized achievement or ability tests. Students were told to 
study the passage and re-write it in a better way without omitting 
any information. What every student did to every one of the sentences 
he was told to re-write was tabulated. The results of this effort are 
discussed in detail. The writing skills of adults were also examined; 
conclusions concerning their level of language maturity are 
discussed. (CK) 
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■1 lyafir} read at the N('TE Comfention, Milwaukee. November 
tO(>S 

\nv person who reads the sentences written by young children, say 
loll! I h giaders, will certainly feel intuitively that those sentences are dif- 
lercni from the ones written by older children, say twelfth graders. Not 
only is tliere a difference in what is said. I>ut a difference in how it is 
said And the difference in how is not just a difference in vocabulary, or 
In figures of speech. I*he sentence structures of the younger children are 
felt to b< simpler in some vague and un<lefined way, and those of the 
older (hildivn to be more complex in some ecpially vague and undefined 
ua\ , 

fi>r several decades various researchers have tried to replace those 
vamit and undefined terms with objective, quantitative, and scientific 
terms Surely if all intuitions agree there must be some objective basis 
foi the intuition, ifonly we could isolate the basic tendencies. 

riie motivation for such research is partly that for all pure science: 
the desire lo know, to say it like it is. But probably all researchers have a 
hiiibc T dM’am: that if w'e knew in explicit, definable terms just what 
(hai u leiistic.f- distinguish the writing of older writers from that of young- 
ri then wc would have a better chance of teaching them more 

MU c essMilly -of helping them majure. 'I hal is tlic dream of the applied 
y icntisf a/ least the applied .scientist in educational research. 

I liough 1 think the present study penetrates another strata of rock, 
I miisi jssure you at the out.set that 1 have not struck a gusher. If what 
IS nMe.ised is only ga.s, at least the gas will burn with a flickering light 
that ( an indeed illuminate part of the English class if other researchers 
and ft hcrr.s will only refine the project judiciously. 

B»r the educational researcher who is prophet enough to say '‘Here 
IS an idea that might have valise in the classroom” runs a serious risk. 
Siuh .1 prophet is in danger of being heard by no one but propheteers. 
1 aiVi afraid th^t some of the vogue for transformational grammar is false 
fjrophery, true profiteering. An English course that teaches nothing but 
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j^ramniar year aFicr year leaches it mechanicaJly 
rather than insightfully may turn out to Ik* as sterile as the old grammar 
srh(K)l that taught nothing l)ut I.atin. 

Several years ago in describing what 1 called Recent Measures of 
Syntacti( Maturity I Ibuiul myself reading fourth grade sentences and 
then going on to say that if eightli graders had said the same thing they 
would have done so in such and such a way. 1 realized as I said ii that I 
was generalizing beyond my data, conjecturing without proof. And I 
realized at the same lime that iliere was uo need to conjee i tire. One 
ought lo be able to find something that both fourth graders and eighth 
graders could say but say in their own way. My colleague. Professor Roy 
0‘D<uinell. was already working on the problem and had devised one 
experimental instrument. With the help of a half dozen graduate slu- 
(lenis who are trainees under a U.S. Office of Education financed pro- 
gram we began a dozen pilot projects. On the basis of those pilot projects 
we asked Professor O'Donnell to work up a new instrument. 1 he instru- 
ment we finally used consists of a piece of connected prose ihiriy-iwo 
sentences long, wiih each sentence simpler than would ordinarily be 
« created by even a fourth grader. You might think of each sentence as a 
kernal sentence. 

We would have l)cen glad if we had been able lo instruct our siu- 
denis simply to re-write the passage in a better way. Bui our pilot studios 
showed us that if we did so we simply iinleased the creative iinpuiM > ol 
some students — they tried to make the passage more inieresiiiig by inii*' 
din ing a consideralile amount of extraneous material. When *b did 
that, they no longer were all saying the same thing. Admiticdlv our 
pa.ssage is dull, and 1 will congratulate the person who creates a livehei 
one, but it did give them something to say. Our final directions, as I will 
read them to you in a moment, outlined for the students the kinds of 
changes we were willing for them to make ?<nd kepi them from making 
many of the changes that would invalidate 'he experiment. Our printed 
directions were these: 

Read the passage all the way ihitM.gli N<*u vm)1 notice that the 
sentences are short and choppv. Siiidx die passage, and tlien 
re-write it in a better way. You may cornbine semences. change 
the order of words, and omit words that are repeated too many 
times. But try not to leave out any of the information. 

Our passage was presented to hundreds of students in grades four, 
six, eight, f.en, and twelve, that is, at two year intervals from grade 4 
through 12. We then chose fifty papers froi'n each grade, two hundred 
fifty papers in all. We selected the papiers from students whose scores 
on standardized achievement or ability tests were such as to give us a 

6 

♦ 



3 



Syntactic Structures 
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nonn;M dislriljiition from liigli lo Tniciclle to low. Wc then proceeded lo 
lahulate what every student did to every one of the sentences we told 
Jiim lo re-write. We lahulaied s<ime seven thousand of these, and found 
dial they showed certain lendencies which I lliink had not been demon- 
strated before. 

In describing the rcsulis of die exjxiriment il is convenieni lo ihink 
in inpiil-ou! jjut terms. The input of each writer was thirty-two sentences, 
ca<h one a sliori. simple main clause; the output was whatever the 
writer wrote. 'Fhe grammatical structures that were the output from 
each grade (an easily lie [ncsented in a series of bars with tiic grade 
foni liar to the left, then grade six bar, then eight to the riglu, and so on. 
'riic bar lalicled S.A. will he identified later, liut some of the categories 
will need to be explained. Tor instance, across tlie top of the liar you see 
a category lalKled "Not Analyzed." That indicates the number of kernels 
(actually alxiiit tliree or four kernels for eacli grade) tliai were eitlier 
omitted by the students doing the re-writing or else were omitted l>y die 
analyst. I'hcy miglit liave been omitted by the writers simply because 
they were forgotten or because they were regarded as lx;ing redundant 
with some ottier kernel. Or they might have been omitted by us analysis 
because they appeared in a sentence that contained extraneous ina- 
tenai oi inaccurate material which therefore liad to be excluded and 
ignored. On the average about three or four kernels were not analyzed 
for each grade, so we will now look at what syntactic changes were made 
in the remaining tweiity-eiglit or twenty-nine kernels which did survive 
to l>e analyzed. 

As you see, the nuiTiber of input main clauses that survived as main 
clausc.s in the outputs fov tlie various grades decreases from grade to 
grade, riiai is the first significant observ'ation. For the fourth grade the 
average mmihcr of main clauses is about twenty-three, for the sixth 
grade alKnii eighteen, for the eigth grade aboui twelve, tenth grade 
al)out eleven, twelfili grade alxiut nine, Wliat did the students do to the 
other remaining input sentences? 

riie total space undcrneatli the main clause section represents the 
number of kernels iliat were reduced to less than a main clause, that is 
to a siilKirdinate clause or a non-dausal structure. 

Direcdy l>clow the main clause category you see two small categories 
which are of minor importance for syntactic maturity. The first is the 
number of input sentences that were reduced to subordinate clauses by 
the use of a relative pronoun or by the addition of a when or an if cr 
something of that sort. Aboutjialf the fourth graders re-wrote some one 
of the thirty-two main clauses as a^iubordinate clause, so that part of the 
bar is about one half a unit wide for fourth graders. Sixth graders on 
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fhr .iveraRt' re-wrotc between two and three main clauses as subordinate 
clauses. Eigth graders re-wrote about four main clauses as subordinate 
clauses. Grade ten re-wrote almost exactly the same number, and grade 
twelve re-wrote no more. In summary then we see that there is an in- 
crease in the number of subordinate clauses re-written for each grade 
but the increase occurs only up until about grade eight in this experi- 
ment. After that the number of subordinate clauses levels off. The in- 
crease in subordinate clauses is not a major factor in syntactic ma- 
turity as shown here. 

I'hc remaining space on the bars, the spare below the subordinate 
clause category, represents the number of kernels re-written as non- 
clausaJ structures, ‘‘less than a clause ’ we might call them. 

Just beneath the subordinate clause category you first see the number 
of coordinate predicates that were re-written by each grade. By a co- 
ordinate predicate we mean a structure such as “Aluminum is a metal 
and is abundant.'* Or “Aluminum is abundant and has many uses.' Or 
‘‘It has many uses and comes from bauxite.*' The number of coordi- 
nate predicates is about the same from grade to grade; it is close to two. 

i )^e major syntactic change that oca^rs from grade to grade in this 
: the increase in what is here called “Less than a Predicate. 

L it we mean by this category must of course l>e explained, but before 
;rxplaining it, let me indicate the magnitude of the increase. Fourth 
graders reduced on the average between one and two main clauses to 
less than a predicate. Sixth graders reduced about 6 to less than a predi- 
cate. Eighth graders reduced about ten. Tenth graders twelve or thir- 
teen. Twelfth graders thirteen or fourteen. When you look at the barred 
graphs as a whole series representing development across eight of the 
public scho<il years, the chief impression that leaps to your mind is that 
ilie number of main clauses is reduced from grade to grade, and the 
number of clauses that become less than a predicate increases corres- 
pondingly from grade to grade. The major change is from one to the 
other. 

Bui the present study did not stop with the writing of school - 
children. One needs to know whether the direction of development 
outlined here is going in the wrong direction — a direction which skilled 
adulr writers resist and perhaps even reverse. And even if the direction 
taken by schoolchildren is not wrong, does the development stop at the 
level achieved by twelfth graders, or do skilled adults carry it still far- 
ther? Surely it would be possible to carry the tendency to such f\n 
extreme that sentences would become virtually unintelligible. How far is 
too far? 

To answer these questions we solicited the aid of a number of per- 
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sons wlio h;i(l ic’<cntly puMishcd non-ficlion arlidcs in Hnrjier.s and 
Alhiili( . Wt’ sent cadi one exactly the same page we had sent the school- 
(hildren. Finally we got twenty-five of them to respond. These twenty- 
live skilled adults gaVe ns an answer to onr (juestion in tmeqiiivocal 
terms. The sdtoolchildren were not moving in the wrong direction. 
Skilled adults carried cotisidcrahly farther the tendency already described. 

The skilled adults appear on yonr bar graph as S.A. Yon will .see that 
they '.etained still fewer inptit sentences as main clau.scs: about half as 
many as twelfth grader.s. 'Fliey wrote about the same number of snb- 
ordimite ehtnses and the same nnmlier of coordinated predicates as the 
older sdiooldiildren. But they reduced still more input kernels to less 
lh;m a |;rcdic;ne. 

VVInit I t ailed earlier another probe through a strata of rock in the 
study ol syntactic iiidtiirity is simply the direct demonstration that as 
schooldiildreti get older they do indeed use a larger numlser of tho.se 
transltirmations which reduce kernel sentences or base sentences to 
striKtnres that are le.ss than a clause, le.ss than a predicate, and that 
skilled adults do still more of that. 

I lv; problem presented here is certainly artificial in one sen.se, but 
only by presenting all writers with the same iiiforntation is it possible 
to hutor out the sidiject matter variable. And only if they are fed un- 
translornied •cntetices can we tell waht transformations they wotdd 
employ, l itis is a laboratory experiment, not a field trial. 

I know how abstract this talk must seem. Let me try now to make it 
more (oiKietc by showing yon the sentences we pre.sented to all the 
writers atid theti showitig yon how a fairly typical skilled adult re-wrote 
the whole |>assap;c. 

So lar I have spoken only of the relation between this syntactic 
measure and the < hronoIogi( al age of the writers as represented by (heir 
grade level. However, this incastirc is not related to chronological age 
aloite. It is. as I will now show, related to mental maturity or acliieve- 
inent as measured by standardized tests. You will recall that we chose 
out fifty students in such a way as to give us a normal curve of stand- 
ardized scores f“om high to low. We divided that fifiy into the top third 
the middle third, and the low third. Within every one of the five grades 
we found that the high group scored higher on the syntactic measure 
than the middle group, and the middle group scored higher in syntax 
than did the low group. Furthermore, the diflerence between the high 
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^roup jirul the l(nv Ji^rnup was statist ic ally signifiranl witliin evei^ one of 
the five grades. P'orihermore. at every grade level there is a significant 
(orrelation Ixiwcen the rai»k oi 'Jic writer on the siandar^h?.ed tests 
used and his scoic on tlie .syntactic measure. Whereas to be significant 
at the .0r> level tlie conelation needs come only as liigli as .2.^, (he 
correlatio/i within eadi grade ran actually l)€iwccr, .40 and .61. We can 
cone hide then (liat the niimfx?r of reductions to less than a predicate is 
a significant measure Ixjth of chronological maturity and, among student® 
of the .same age, a measure of academic achievemcfv: or of mental ma- 
inrityaswell. ; 

Vn talk alKuii the nniTil)cr of reductions to less than a predicate 
or less than a danse may seem to have little relation to the tradition of 
cpiantitative ‘yntartK rc^scarch as it has developed over tlie last half 
century. However, it can Ire sherwn that there is a very clear relation- 
sliip between ilic mca.snrc I have Ixicn discussing and other measures 
such as clause length and T-imit length. For instance, .suppose that a 
writer reduced the second sentence and the third sentence to less than a 
predicate, less tiran a elause. consolidating them into the first main 
clause w'hitli was given. That first niahi clause tniglit now read Aluminum 
••• an abundant ttiriaf xvilh many uses. Notice what has happened to the 
mean elause length. Originally we had three clauses containing eleven 
words with an average clause lengtii of a little under four .words. We 
en.l up witli one clause tliat is ciglu werrds long, so that the mean clause 
length has been increased from le.ss tlian four to eight. The reduction of 
one main danse to less titan a predicate and the consolidation of it into 
anotlier clause will always have the consequence of lengthening the sur- 
viving clause. II it were the case, a.s it is not, that all input main clauses 
were the same length and all reductions to less than a predicate deleted 
cNaclIy the same number of words, then it would be true that the corre- 
.a-'ion netween die number of reductions to less than a clause and mean 
. ifngtli would be perfect. Such of course is not tlie case. Some 
*. 11 , <t'} sentences are longer tlian others, and some reductions delete 
more words than others; therefore tlie correlation is not perfect. But 
it is significant, and it is quite high. In fact, if we take those two scores 
for eatli one of our 250 students, we find tliat the correlation between 
them iiirns out to be .85. 

This fact is useful in two directions. It tells us something about norm- 
al writing. It lends credence to the notion that the reason why mean 
clause length in .the normal writing of students does increase from grade 
to grade is because their capability to perform these linguistic reductions 
also increases from grade id grade. And, in fact, clause length does in- 
crease from grade to grade, as lias been shown in expository writing 
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Kerne! Sentences Used in theStuciy 

K I Aluminum is a metal. 

K 2 ] t i.s at)imdant. 

K .S It has many uses. 

K 4 It comes from bauxite. 

1. Aluminum, iin abundant metal or many uses is obtained from bauxite, 

K 4 Bauxite is an ore. 

K .5 Bauxite looks like clay. 

a clay-like ore. 

K 7 Bauxite contains aluminum. (omitted) 

K 8 It contains several other substances. 

9 Workmen extract these other substances from the bauxite. 

2. T o e xtract the other substances found in bauxite, 

KIO They grind the bauxite. i 

Kll T hey put it in tanks. 

KI2 Pressure is in the tanks. 

the ore is ground and put in pressure tanks. 

K13 The other substances form a mass 

3. Under pressure these other elements form a mass, 

K14 They remove the mass, j 

which can be removed. I 

Kl5 They use filters. 

Kl6 A 1‘quid remains. 
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4. Tlic remaining liquid is fiUered 

KI7 They puc it through several other precedes 

and put through other processes 

KI8 It finally yields a chemical. 

K19 The chemical is powdery. 

KIO It is white. 

which finally yield a powdery white chemical, 

K21 The chemical is alumina. 

K22 it is a mixture. 

K23 It contain) aluminum. 

K24 It contains oxygen. 

alumina, a mixture of aluminum and oxygen. 

K25 Workmen separate the aluminum from the oxygen, 
K26 They use electricity. 



5. The oxygon is removed by ^Electrolysis, 

K27 They finally produce a metal. 

K28 The metal is light. (omit 

K29 It has a luster. 

K.^0 The luster is bright. 

K31 The luster ia silvery. 

leaving a bright, lustrous silvery metal, 

K32 This meta’ comes in many forms. 

which is marketed in many forms. 
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from gi;irl('.s direc to five to .seven by O'Donnell and others, and, in ex- 
pository speech, from kindergarten to grades one, two. three, five, and 
■seven al.so by O'Donnell, and has been shown al.so by Hunt in the study 
of normal writing in grades four, eight, twelve and by skilled adult.s. 
It could al.so be shown that the.se linguistic operations explain the im 
crea.se in T-uml length and sentence length, but that h.as been shown 
el.sewhere and need not be repeated here. In effect then, this present 
, study goes one step farther in explaining the facts that have been 
accumulating for fifty years in the traditional studies of syntactic de- 
vcloprncni. 

Vhv I'.ieh correlation between scores on the number of siidi reduc- 
lioMs and \Uc scores on clause length has significance in a second direc- 
tion. I hat means that if the present instrument were to be used as a 
test of syntactic maturity it would not be necessary in scoring the paj)crs 
to count Ialx>riously ilie mjmljer of reciuctions to less than a jjrcdicaie 
or less than a clause. Instead it would be possible simply to figure the 
mean dause length, that is. the total number of words per paper divided 
by the total numl)er of clauses per paper. Anyone can count the words. 
A •fairly competent grammarian can count the number of clauses in a 
paf>er o/ this length in ahoiiL two minutes. The instrument used here 
thus hecomes. in fact, a new kind of test of syntactic maturity that can 
lx.* ^Klrninistered in a dO minute class period to sny student in any grade 
from four to twelve and probably through college. For purposes of 
edu( atit)nal research at least, this instrument may prove to be useful. 
C:crlainly it l>cats counting the clause length or the T-unit length in a 
thousand words of a student's free writing. It is ten times as easy and 
more uniform. 

A student's mean clause length score on this test is certainly a di.s- 
criminating measure. At every one of the two year intervals tlic differ- 
ence in means is significant at the .05 level. So much for chronological 
maturity. Ami witliin each of the five grades the difference Ijctwecn the 
high third as measured by the standardized tests and the low third is 
al.so statistically significant. So much for mental maturity. And among 
skilled adults twenty-three out of twenty-five had higher scores than the 
average twelfth grader; twenty-two out of twenty-five had scores higher 
than the mean for superior twelfth graders. 

We also tested twenty-five firemen whose schooling was twelfth grade 
but no higher. Their scores were not significantly higher than those for 
twelfth graders, but not lower either, some of you will be relieved to hear. 
College students, I would suppose, would score somewhere between 
twelfth graders and skilled, adults. At least T would expect them to do 
so as long as they are uncontaminated by the study of transformational 
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^TanlIna^. Once they have toudicd tliai sUiff their scores may skyrocket 
even though their writing remains stylistically abominabW. At least 
that is what happened in a graduate ( lass of mine. 

I am not trying to sell the test. In fact Dr. O'Donnell and I will 
give ji away to anyone who will give us credit and send us a of his 

findings to add to what we might call norms. 

What has been rcjx)rted here is lx)th a test and an cxperiniv.nl. The 
lest may be useful in the same way that other tests are, that is, in a 
brief time and under uniform conditions it gives information about a 
aiideni that otIiei wi.se would lake much more time to get. 

As a laboratory experiment it isolates, defines and demonstrates one 
aspect ol lingiiisti( behavioi which change.s witli time, and varies with 
individual mental maturity and achievement. 1 he kind of behavior 
dc'nionsti ated seems to explain much of the information accumulated 
;n Ollier studies. I'hf! form of the experiment used here can be used 
• r.,a .V researchers to answer questions that remain. 

But let me end with a few words of caution. First of all, I have 
never said that this instrument measures writing ability. No one knows 
how importani or unimportant tht%e skills are among the wide variety 
of skills that go into good writing. Second, I have not claimed that this 
instrument measures all there is to syntactic skill. Intuitively I feel 
sure that other factors are involved which no one has measured yet. I 
have simply said that what this measures is closely related to chronologi- 
cal maturity, and is closely related also to what the standardized tests 
call mental maturity or achievement. , ; 
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